INTRODUCTION
Babies are born with a sterile gastrointestinal tract. Bacterial colonisation of the intestine takes place soon after birth and is influenced by contamination from the mother's birth canal and the surrounding environment (6) . The gut is initially colonised by enterobacteria, Escherichia coli and enterococci, followed by anaerobic organisms, particularly Bacteroides, Bifidobacterium and Clostridium. Certain Bifidobacterium species seem to dominate in breastfed babies due to the presence of specific growth factors in human milk (3, 15, 24, 35) . After the introduction of solid foods and discontinuation of breastfeeding, obligate anaerobes increase in numbers and diversity (31) . The colonisation is a gradual process, in which during the first years of life the bacterial population in the gastrointestinal tract becomes stable in size, and specific for the host. Infants evince larger day-to-day and diet-induced variations and fluctuations in faecal microbial populations than adults (6) . At two to four years of age the child has developed an adult-like flora, which may consist of more than 500 different culturable bacterial species (8) .
Children in day-care centers (DCCs) are at an increased risk of infections. In one Finnish study (41) the mean number of illness periods was reported as 4.9 per *Corresponding author . Mailing address: Department of Paediatrics, Satakunta Central Hospital, Pori FIN-28500 Pori, Finland. Phone: +385-2-6276560. Fax. +358-2-6276509. E-mail: marketta.juntunen@satshp.fi child per follow-up year. In Finland 140580 children attended DCCs in 1999 (44) . Diarrhoea occurs at a rate of 0.7 to 2.6 episodes per child and 0.8 to 3.0 outbreaks per center each year in DCCs in the USA (2) . The infections, especially diarrhoea, and the hygienic status of DCCs, including the microbial load of the immediate environment, can affect the intestinal microflora. Faecal contamination may take place from hand to hand due to inadequate hand-washing (25) . It may he assumed that the gut microflora is at least partly similar among children in the same DCC.
The objective in the present study was to determine how consistent the gut microflora was in children attending DCCs. We specifically evaluated the effects of diarrhoea and vomiting, fever and antimicrobial treatments on the gut microecology of the children. In addition a combination of two probiotics: Lactobacillus acidophilus La 5 and Bifidobacterium lactis Bb 12 was administered to children in DCCs for half a year to study the effects of a probiotic combination on the gut microflora and infections. The composition of the faecal microflora was monitored by fluorescent in situ hybridisation (FISH), which is now widely adopted for the detection of bacterial groups in the gut microflora (12, 26) . Measurement of the amounts of bifidobacteria (BIF), bacteroides (BAC), lactobacilli (LAB), clostridia of the Clostridium histolyticum group (CLOS) and the number of total microbes (TOT) in faeces gives us a good point of view to the changes in the gut microflora (17 Ethical considerations. The parents gave their written consent, and the study was approved by the ethics committees of Turku University Hospital, Satakunta Central Hospital and the city health center of Pori.
RESULTS

Clinical Results
The study groups were comparable in age and gender. These groups were similar to infections and antibiotic treatments during last month before the study, some cases of otitis media occurred. The most common infectious condition experienced by the study subjects, 56/78 (72%), was fever, altogether 113 fever periods (60 probiotic/53 placebo) and 3.3 fever days (range 0-17) per child due mainly to respiratory tract infections. Five subjects had chickenpox during the study. Altogether 36 children (46%) were prescribed 67 courses of antibiotic therapy. Antibiotics were used mainly for otitis media and upper respiratory tract infections, in two cases for skin infections and in two for tonsillitis caused by Streptococcus pyogenes. Two children were on continuous antibiotic therapy for recurrent otitis media. Amoxicillin, sulfa-trimeoxazole and penicillin were the most commonly used antibiotics. One subject, aged 1.2 years, was prescribed six courses of antibiotic therapy and had 19 days of illness.
Altogether 14/76 children (18%) manifested diarrhoea, one of them during the first two days of the intervention (excluded from microflora analysis), and 16/ 76 (21%) vomiting. The mean duration of diarrhoea being 2.6 days (range 2-5) and that of vomiting: 1.4 days (range 1-3), thus vomiting and diarrhoea episodes were infrequent and with short duration. The children with diarrhoeal episodes were significantly younger, mean age of 3.3 (95% CI 2.6-4.1) years, as compared to those with no diarrhoea episodes, 4.6 (95% CI 4.3-5.0) years (p = 0.002). In like manner, children with periods of vomiting were younger, 3.6 (95% CI 2.8-4.4) years, as compared to those with no vomiting 4.6 (95% CI 4.2-4.9) years (p = 0.018); likewise children with fever: 4.1 (95% CI 3.8-4.4) years, and with no fever 5.2 (95% CI 4.6-5.8) years (p = 0.001). Thus the occurrence of fever, diarrhoea and vomiting was significantly affected by age; older children had fewer infections than younger (test for linear trend; p = 0.001 for fever; p = 0.007 for diarrhoea; p = 0.018 for vomiting).
Eleven children with diarrhoea manifesting mild dehydration visited the paediatric out-patient clinic and seven of them received oral redydration therapy. A viral aetiology of the diarrhoea was confirmed in six cases: group, n = 9; probiotic group, n = 17.1, at the start of the study. 2, before diarrhoea (later followup). 3, one month after diarrhoea (latest follow-up). Table 2 . Antibiotic therapy during the 6 months study.
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DISCUSSION
The stability of the gut microflora in children under different circumstances is not well known. The gut microflora has been shown to be of great importance in maintaining good general health, protecting the host from colonisation by pathogenic microorganisms.
In addition there is interaction between the host's immune system and luminal antigens which is influenced by the presence of the gut microflora (50) . The acquisition of a normal microflora may be a never-ending process as (9, 10) . Conversely, aberrance of the gut microflora seems to predispose a child to diarrhoea episodes and infections more often than a balanced microflora. Our data thus indicate: not only do infections have their effect on the gut microflora but an aberrant microflora itself may also predispose to infections. Bifidobacterium species are important in maintaining general health in that they contribute to a beneficial microflora in the intestinal tract, and the diversity and number of Bifidobacterium species provide a marker for the stability of the human microflora (33, 45) . Diet modulates the gut microflora by substrates for fermentation, and fluctuations in faecal microbial populations are greater in infants than in adults with larger day-today and diet-induced variations (6) . Bifidobacteria play an important role in the breakdown of complex carbohydrates, which are resistant to hydrolysis by human digestive enzymes (29) . B. infantis is usually found in infants and children (33) . In our study we used bifidobacteria as an indicator of stability. While stability in species composition may be a feature of the normal microflora, stability at the level of bacterial strains may be less common. Fluctuations in the composition of the population of E. coli in human faecal samples, detected through the use of serotyping, have been reported (18) . In a study by McCartney and co-workers (34) the gut microflora of two adults was followed for 12 months and considerable stability was shown, but, without visible cause, variation and fluctuations also took place. In the present study a large number of clostridia was shown to be a sign of aberrant microflora leading to dysfunction and exposing a child to infections, but oral administration of probiotics reduced the aberrance and enhanced the stability of the gut microflora.
Alterations in the gut microflora by antibiotics or infections like gastroenteritis can be detrimental to the protective effected barrier and result in overgrowth of pathogens (22, 27, 30) , and may lead to decreased colonisation resistance, allowing the establishment of more harmful exogenous bacteria (5). Our study showed that the reducing effect of diarrhoea on the faecal microflora lasted for a long time rendering the microflora vulnerable for several weeks and having clear longterm effects. In studies by groups under Vanderhoof (49) and Arvola (1), Lactobacillus GG reduced the percentage of antibiotic-associated diarrhoea clinically. Our own results demonstrate some mechanisms by which antibiotics and probiotics act in the gut microflora: antibiotics act by increasing the overgrowth and aberrance and probiotics by reducing the overgrowth and stabilising.
Prevention of infections and control measures in DCCs are useful and cost-effective (7, 48) . Appropriate steps include careful hand-washing of personnel and children, changing diapers in sanitary facilities, separation of these areas from food handling and eating areas, careful routine cleaning of environmental surfaces, and exclusion of any child or child care worker with diarrhoea (47) . This study showed that the state of hygienic functions in Finnish DCCs is fairly good judging from the low level of infections, especially diarrhoea; the local rotavirus epidemia was, it is true, small this year. However, some infants in DCCs can develop a vicious circle of infections. Aberrance of the gut microflora is probably a part of this hazard and we can speculate that it may lead to the poorer appetite often found in these children. Probiotics in the prevention of infections in DCCs would offer quite a new means of addressing this problem (19) , although this study was not able to show direct preventive effect on infections.
Probiotics have been used in preventing diarrhoea (43) and they may modulate the intestinal microflora (13). Our results showed that an aberrant microflora predisposes to diarrhoea and other infections, and probiotic therapy renders the aberrant microflora more balanced and prevents the overgrowth of bacterial strains. The welfare of children includes the prevention of microflora disruption, and it is essential to safeguard the complex equilibrium in the ecology of the gut microflora.
